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(54) COMBUSTION PLATE

(57) A combustion plate for use in a totally aerated
combustion burner has a ceramic plate body (3a) with a
multiplicity of flame holes (3b) formed therein for ejecting
a premixed gas. The plate body is provided, in a lattice
shape, with non-flame-hole portions (31) having no flame
holes therein. Each of such regions of the plate body as
are enclosed by the non-flame-hole portions (31) consti-
tutes a collective flame-hole portion (32) having formed
therein a plurality of flame holes. It is thus so arranged
that flame lifting can be effectively prevented in the flame
holes on the periphery of the collective flame-hole por-
tions (32). Along each of such sides of the non-flame-
hole portions (31) as are adjacent to each of the collective
flame-hole portions (32), outside flame holes (3b’) are
formed at a predetermined spacing therebetween in a
longitudinal direction of the non-flame-hole portions (31).
This predetermined spacing is set to be greater than a
spacing, in the longitudinal direction of the non-flame-
hole portion (31), between two adjoining flame holes (3b)
formed in the collective flame-hole portion (32). Outside
flame holes (3b’) along one width side and outside flame
holes (3b’) along the other width side, in the longitudinal
direction of the non-flame-hole portion (31), are disposed
at a positional shifting in the longitudinal direction of the
non-flame-hole portion (31).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a combustion
plate for use in a totally aerated combustion burner (or a
fully primary aerated burner) which is disposed in a heat
source equipment mainly for supplying hot water or for
heating a residential space, in which a ceramic plate body
has formed therein a multiplicity of flame holes (burner
holes) so as to eject a premixed gas.

2. Description of the Related Art

[0002] As this kind of combustion plate, there is known
one in which non-flame-hole portions (i.e., portions hav-
ing no flame holes) are formed on the plate body in a
lattice shape, and in which each of the regions of the
plate body enclosed by the non-flame-hole portions is
made to be a collective flame-hole portion having formed
therein in a crowded manner a plurality of flame holes
(see, for example, Patent Document 1). According to this
arrangement, the premixed gases that are ejected
through flame holes on the periphery of the collective
flame-hole portions adjacent to the non-flame-hole por-
tions partly recirculate in a manner to swirl above the
non-flame-hole portions. Then, the premixed gases that
recirculate back from the flame holes on the periphery of
the collective flame-hole portions that are positioned on
both sides of the non-flame-hole portions interfere with
each other. As a result, there will be formed, above the
non-flame-hole portions, stable flames that are hard to
be lifted off, thereby obtaining flame holding (stabilizing)
effect.
[0003] Conventionally, a plurality of flame holes on the
periphery of one of the collective flame-hole portions and
a plurality of flame holes on the periphery of the other of
the collective flame-hole portions lie face to face to each
other along both sides, in the width direction, of the non-
flame-hole portions, each of the flame holes on the re-
spective periphery forming a pair. In this arrangement,
the premixed gas that recirculates from the flame hole
that makes one of the pair will get interfered with the
premixed gas that recirculates from the other of the pair,
above the non-flame-hole portions.
[0004] However, according to this arrangement, the
following has been found out, i.e., if flame lifting occurs
at part of the flame holes on the periphery of the collective
flame-hole portions, starting with that point as an origin,
the flames from the other flame holes on the periphery
of the collective flame portions are likely to be lifted. In
particular, in case the excess air ratio (amount of primary
air / stoichiometric air amount) of the premixed gas is
made higher, flame lifting is likely to occur in the flame
holes on the periphery of the collective flame-hole por-
tions. Caused by the above occurrence, there is a case

in which flame lifting occurs in the entire collective flame-
hole portions.

Prior Art Publication: Patent Document

[0005] Patent Document: JP-1999-351522 A

SUMMARY

PROBLEMS THAT THE INVENTION IS TO SOLVE

[0006] In view of the above points, it is an object of the
invention to provide a combustion plate that is capable
of effectively preventing the  flame lifting in the flame
holes on the periphery of the collective flame-hole por-
tions even though the excess air ratio of the premixed
gas is made high.

MEANS FOR SOLVING THE PROBLEMS

[0007] In order to solve the above-mentioned prob-
lems, the invention is a combustion plate for use in a
totally aerated combustion burner in which a ceramic
plate body has formed therein a multiplicity of flame holes
for ejecting a premixed gas, wherein the plate body is
provided, in a lattice shape, with non-flame-hole portions
having no flame holes therein, each of such regions of
the plate body as are enclosed by the non-flame-hole
portions constituting a collective flame-hole portion hav-
ing formed therein a plurality of flame holes, character-
ized in that, along each of such sides of the non-flame-
hole portions as are adjacent to each of the collective
flame-hole portions, flame holes are formed at a prede-
termined spacing therebetween in a longitudinal direction
of the non-flame-hole portions, the predetermined spac-
ing being set to be greater than a spacing, in the longi-
tudinal direction of the non-flame-hole portions, between
adjoining flame holes formed in the collective flame-hole
portions.
[0008] According to this invention, flame holes along
the sides of the non-flame-hole portions (outside flame
holes) are arranged to be formed at several positions
along the outside of the periphery of the collective flame-
hole portions. In this arrangement, with respect to the
premixed gases that recirculate from the outside flame
holes toward the upper part of the non-flame-hole por-
tions, interference takes place not only with the premixed
gases that recirculate from the flame holes on the pe-
riphery of  the collective flame-hole portions positioned
on the other side across the non-flame-hole portions, to-
ward the upper part of the non-flame-hole portions, but
also with the premixed gases that recirculate from those
flame holes on the periphery of the collective flame-hole
portions which are positioned on the same side as the
outside flame holes. Flame holding effect of the outside
flame holes can thus be improved. Therefore, even
though flame lifting takes place partly in the flame holes
on the periphery of the collective flame-hole portions,
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flame lifting can be prevented, due to flame holding by
the outside flame holes, in the flame holes on the periph-
ery close to the outside flame holes. As a consequence,
even though the excess air ratio of the premixed gas is
made higher, there can be effectively prevented the oc-
currence of the flame lifting in the entire flame holes on
the periphery and further, thanks thereto, the occurrence
of the flame lifting in the entire collective flame-hole por-
tions.
[0009] Preferably, setting is made to meet a condition
P’ ^ 2P, where P is a center distance, in the direction
parallel to the longitudinal direction of the non-flame-hole
portions, of flame holes formed in the collective flame-
hole portions and where P’ is a center distance, in the
longitudinal direction of the non-flame-hole portions, of
flame holes formed along each of the sides of the non-
flame-hole portions. According to this arrangement, at
least that one flame hole on the periphery of the collec-
tive-flame hole portions which is located on the same
side as the outside flame holes will be positioned between
the outside flame holes. As a result, the recirculating
premixed gas from the flame hole in question will surely
interfere with the recirculating premixed gases from the
outside flame holes, whereby the flame holding effect of
the outside flame  holes can be increased.
[0010] By the way, if the outside flame holes along one
width side of, and along the other width side of, the non-
flame-hole portions are disposed at the same positions
in the longitudinal direction of the non-flame-hole por-
tions, the width of the non-flame-hole portions will be-
come considerably smaller at the outside flame holes
that are present on both sides thereof. The premixed gas-
es will no longer recirculate successfully at the portions
in question, whereby the flame holding effect of the out-
side flame holes will be lowered.
[0011] As a solution, according to this invention, pref-
erably, outside flame holes along one width side of the
non-flame-hole portions and outside flame holes along
the other width side thereof are disposed at a positional
shifting from each other in the longitudinal direction of
the non-flame-hole portions. According to this arrange-
ment, relative to each of the outside flame holes, the
flame holes on the periphery of the collective flame-hole
portions on the other side lie opposite to each other
across the non-flame-hole portions. As a result, the width
of the non-flame-hole portions can be prevented from
getting excessively small between the outside flame
holes. In addition, the premixed gases that recirculate
from the outside flame holes on both sides of the non-
flame-hole portions toward the upper part of the non-
flame-hole portions, interfere with each other. The flame
holding effect of the outside flame holes can thus be im-
proved further.
[0012] In this case an arrangement is made such that,
at a top of an isosceles triangle having a base formed by
a line connecting the centers of adjoining two outside
flame holes along each of the width sides of the  non-
flame-hole portions, there is positioned a center of an

outside flame hole along the other width side of the non-
flame-hole portion. Then, all of the distance (spacing)
between the outside flame holes on both width sides of
the non-flame-hole portions will become equal to each
other. As a result, high flame holding effect can be ob-
tained in all of the outside flame holes, whereby flame
lifting can still more effectively be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a perspective view, partly shown in section,
of a totally aerated combustion burner.
FIG. 2 is a plan view of a combustion plate according
to an embodiment of this invention.
FIG. 3 is a partly enlarged plan view of the combus-
tion plate according to the embodiment of this inven-
tion.
FIG. 4 is a schematic diagram showing the direction
of recirculation of premixed gases toward the upper
parts of non-flame-hole portions of the combustion
plate according to the embodiment of this invention.
FIG. 5 is a graph showing combustion test results
using the product of this invention and a comparison
product.

PREFERRED EMBODIMENTS FOR CARRYING OUT 
THE INVENTION

[0014] With reference to FIG. 1, reference numeral 1
denotes a totally aerated combustion burner (or a fully
primary aerated burner). The burner 1 has a burner main
body 2 which is formed into a box shape so as to open
upward, and a combustion plate 3 which is mounted on
an upper  part of the burner main body 2. Description will
now be made in the following on condition that the width
direction of the burner 1 is defined as a side (lateral)
direction and the depth direction of the burner 1 is defined
as a longitudinal direction.
[0015] On an outer periphery of the upper surface of
the burner main body 2, there is disposed a flange portion
2a to which is connected a lower end of a combustion
housing (not illustrated) in which are housed a heat ex-
changer for supplying hot water or for heating a residen-
tial space. Further, the burner main body 2 is provided
therein with: a distribution chamber 4 which faces the
lower surface of the combustion plate 3; and, on the lower
side of the distribution chamber 4, a mixing chamber 5
which is partitioned from the distribution chamber 4 by a
floor wall 2b which is integral with the burner main body
2. Still furthermore, an air supply chamber 6 is disposed
on the lower side of the mixing chamber 5. A combustion
fan 7 is connected to an air supply port 62 which is opened
through a bottom surface 61 of the air supply chamber 6
so that the primary air is supplied from the combustion
fan 7 to the air supply chamber 6.
[0016] At a rear part of the floor wall 2b which is the
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bottom surface of the distribution chamber 4, there is
formed a laterally elongated opening portion 41 which is
communicated with the mixing chamber 5. The distribu-
tion chamber 4 is partitioned into upper and lower, i.e.,
a total of two, spaces by a partition plate 42. It is thus so
arranged that a premixed gas that flows from the mixing
chamber 5 into the lower space of the distribution cham-
ber 4 through the opening portion 41 is introduced into
the combustion plate 3 through a multiplicity of distribu-
tion holes  42a, formed in the partition plate 42, and
through the upper space of the distribution chamber 4.
[0017] The front surface 51 of the mixing chamber 5 is
closed by a vertical wall 2c which is integral with the burn-
er main body 2. The front surface 51 is provided with a
plurality of nozzle holes 52 which are made up of holes
penetrating the vertical wall 2c in a manner parallel with,
and at a lateral spacing from, one another. Moreover, on
an outer surface of the vertical wall 2c, there is mounted
a gas manifold 8 through a partition plate 81 which de-
fines a nozzle passage 52a communicating with the plu-
rality of nozzle holes 52 between the partition plate 81
and the vertical wall 2c. The partition plate 81 is provided
with an opening (not illustrated) which communicates a
gas passage 82 inside the gas manifold 8 and the nozzle
passage 52a together. The gas manifold 8 is provided
with a solenoid valve 83 which opens and closes the
above-mentioned opening. It is thus so arranged that,
when the solenoid valve 83 is opened, the fuel gas is
supplied to the nozzle passage 52a so that the fuel gas
is ejected from each of the nozzle holes 52.
[0018] On the bottom surface 53 of the mixing chamber
5, there is disposed a wall plate 55 upright in a manner
to lie opposite to the front surface 51 of the mixing cham-
ber 5 while leaving (or maintaining) a ventilation clear-
ance 54 between the front surface 51 and the wall plate
55 so that the fuel gas to be ejected from each of the
nozzle holes 52 collides with the wall plate 55. The wall
plate 55 is extended upward and is inclined in a forward
direction. In that portion of the bottom surface 53 of the
mixing chamber 5 which faces the ventilation clearance
54, there is formed a laterally elongated air inlet 56 which
introduces the primary air  from the air supply chamber
6 into the mixing chamber 5. It is thus so arranged that
the fuel gas ejected from each of the nozzle holes 52 is
diffused by colliding with the wall plate 55, that the dif-
fused fuel gas gets mixed with the primary air that flows
into the ventilation clearance 54 so as to accelerate the
mixing of the fuel gas and the primary air, and conse-
quently that a homogeneous premixed gas can be gen-
erated.
[0019] Furthermore, the ventilation clearance 54 is
provided with longitudinally elongated baffle plates 57 in
a trough shape so as to be positioned under each of the
nozzle holes 52. According to this arrangement, even in
weak combustion when the amount of ejection of the fuel
gas is reduced to a small amount, the fuel gas can be
collided with the wall plate 55 surely without being influ-
enced by the primary air.

[0020] The combustion plate 3 is made up, as shown
in FIG. 2, of a plate main body 3a of ceramic make and
has formed therein a multiplicity of flame holes 3b. A
premixed gas is ejected from these flame holes 3b to
perform totally aerated combustion (or fully primary aer-
ated combustion). Detailed description will now be made
of the combustion plate 3. It is to be noted here that the
flame holes 3b are omitted in FIG. 1 to simplify the figure.
[0021] In this embodiment, the plate main body 3a is
provided, in a shape of a rhombus lattice, with non-flame-
hole portions 31 in which flame holes 3b are not present.
Those regions of the plate main body 3a which are en-
closed by the non-flame-hole portions 31 respectively
constitute collective flame-hole portions 32 in which a
plurality of flame holes 3b are formed densely (or in a
crowded manner). In concrete example with reference
to FIG. 3, the length L of one side of the rhombus  which
circumscribes the flame holes 3b on the periphery of the
collective flame-hole portion 32 is made to be 9 mm, and
the width W of the non-flame-hole portions 31 between
these rhombi is made to be 4 mm. In each of the collective
flame-hole portions 32, twenty-five flame holes 3b in all
of 1.2 mm in diameter each are formed so that the spacing
(center distance) P between the adjoining flame holes
3b in the direction parallel to the longitudinal direction of
the non-flame-hole portions 31 (i.e., in the direction par-
allel to each side of the rhombus) becomes 1.95 mm.
[0022] Further, along each of that side of the non-
flame-hole portions 31 which lies adjacent to (or in con-
tact with) each of the collective flame-hole portions 32,
there are formed flame holes (outside flame holes) 3b’
at a predetermined spacing (distance) from one another
in the longitudinal direction of the non-flame-hole portions
31. This predetermined spacing, i.e., the longitudinal
center distance P’ between the adjoining outside flame
holes 3b’ in the non-flame-hole portions 31 is set to be
greater than the center distance P, in the longitudinal
direction of the non-flame-hole portion 31, of the flame
holes 3b to be formed in the collective flame-hole portions
32. Preferably, P’ shall be set greater than 2P. In this
embodiment, an arrangement is made that P’ is equal to
3P. The outside flame holes 3b’ each has the same di-
ameter as that of the flame holes 3b to be formed in the
collective flame-hole portions 32.
[0023] Further, outside flame holes 3b’ along one width
side of the non-flame-hole portions 31 and outside flame
holes 3b’ along the other width side thereof are disposed
at a positional shifting in the longitudinal direction of the
non-flame-hole portion 31. In this embodiment, the posi-
tion of the outside flame holes 3b’ on one width side of
the  non-flame-hole portion 31 and the position of the
outside flame holes 3b’ on the other width side of the
non-flame-hole portion 31 are shifted from each other in
the longitudinal direction of the non-flame-hole portion
31 so that, at the top of an isosceles triangle T having a
base formed by a line connecting the centers of adjoining
two outside flame holes 3b’, 3b’ along each of the width
sides of the non-flame-hole portions 31, there is posi-
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tioned the center of an outside flame hole 3b’ along the
other width side of the non-flame-hole portions 31. Ac-
cording to this arrangement, all the spacing between the
outside flame holes 3b’, 3b’ on both width sides of the
non-flame-hole portion 31 becomes equal to each other.
[0024] According to this embodiment, outside flame
holes 3b’ are disposed at several positions along the out-
side of the periphery of the collective flame-hole portions
32. As shown by arrows in FIG. 4, with respect to the
premixed gases that recirculate from the outside flame
holes 3b’ toward the upper part of the non-flame-hole
portions 31, interference takes place not only with the
premixed gases that recirculate from the flame holes 3b
on the periphery of the collective flame-hole portions 32
positioned on the other side across the non-flame-hole
portions 31, toward the upper part of the non-flame-hole
portions 31, but also with the premixed gases that recir-
culate from those flame holes 3b on the periphery of the
collective flame-hole portions 32 which are positioned on
the same side as the outside flame holes 3b’. In other
words, by making the setting to meet the condition P’ ^
2P, at least one (two flame holes if the setting is made
to be P’ = 3P as in the embodiment of this invention) out
of the flame holes 3b on the periphery of the collective
flame-hole portions 32 that are positioned on the same
side as the outside flame holes  3b’, 3b’, will be positioned
between the outside flame holes 3b’, 3b’ on each side of
the non-flame-hole portions 31. In this manner, the recir-
culating premixed gas from the flame hole 3b in question
will surely interfere with the recirculating premixed gas
from the outside flame holes 3b’. As a consequence, the
recirculating premixed gases will interfere with one an-
other in as wide a range as substantially 180° of the cir-
cumference of the outside flame holes 3b’, whereby the
flame holding effect of the outside flame holes 3b’ can
be increased. Therefore, even though flame lifting occurs
in part of the flame holes 3b on the periphery of the col-
lective flame-hole portions 32, due to the flame holding
at the outside flame holes 3b’, flame lifting can be pre-
vented in the flame holes 3b of the periphery closer to
the outside flame holes 3b’. As a result, even though the
excess air ratio of the premixed gases is made higher,
there can be effectively prevented the occurrence of the
flame lifting in the entire flame holes 3b on the periphery,
as well as the occurrence of flame lifting, caused thereby,
in the entire collective flame-hole portions 32.
[0025] By the way, if the outside flame holes 3b’ along
one width side of, and the outside flame holes 3b’ along
the other width side of, the non-flame-hole portions 31
are disposed at the same positions in the longitudinal
direction of the non-flame-hole portions 31, the width of
the non-flame-hole portions 31 will become considerably
smaller at the outside flame holes 3b’, 3b’ that are present
on both sides thereof. The premixed gases will no longer
recirculate successfully at the portions in question,
whereby the flame holding effect of the outside flame
holes 3b’ will be lowered.
[0026] On the other hand, according to this embodi-

ment, outside  flame holes 3b’ along one width side of
the non-flame-hole portions 31 and outside flame holes
3b’ along the other width side of the non-flame-hole por-
tions 31 are disposed at a positional shifting from each
other in the longitudinal direction of the non-flame-hole
portions 31. According to this arrangement, relative to
each of the outside flame holes 3b’, the flame holes 3b
on the periphery of the collective flame-hole portions 32
on the other side lie opposite to each other across the
non-flame-hole portions 31. As a result, the width of the
non-flame-hole portions 31 can be prevented from be-
coming excessively narrow between the outside flame
holes 3b’, 3b’. In addition, the premixed gases that recir-
culate from the outside flame holes 3b’, 3b’ on both sides
of the non-flame-hole portions 31 toward the upper part
of the non-flame-hole portions 31, come to interfere with
each other. The flame holding effect of the outside flame
holes 3b’ can thus be improved further. Particularly, in
this embodiment, all the spacing becomes equal to each
other between the outside flame holes 3b’, 3b’ on both
width sides of the non-flame-hole portions 31. Therefore,
there can be obtained a high flame holding effect in all
of the outside flame holes 3b’, whereby flame lifting can
more effectively be prevented.
[0027] In order to confirm the above-mentioned ef-
fects, tests were carried out by using the combustion
plate according to the embodiment (product of this inven-
tion) in which each of the dimensions L, W, P, P’ in FIG.
3 was made to be the above-mentioned exemplified di-
mension, and a combustion plate (comparison product)
each of whose dimensions of L, W, P was made to be
the above-mentioned exemplified dimension but whose
outside flame holes 3b’ were omitted. The tests were
carried out in a state in which the heat exchanger was
disposed above the burner. In the  combustion tests, the
CO concentration in the combustion exhaust gases that
pass through the heat exchanger was measured by var-
ying the input (the supply amount as converted to the
calorific value of the fuel gas) while the amount of the
primary air was kept constant. The amount of the primary
air was set so that the excess air ratio becomes 1.3 at
the time of input of 10 kW.
[0028] According to the product of this invention, the
CO concentration varied with the change in input as
shown in curve "a" in FIG. 5, and that of the comparison
product varied as shown in curve b in FIG. 5. When the
excess air ratio of the premixed gas was lowered by an
increase in the input, complete mixing of the fuel gas and
the primary air is difficult. As a consequence, the excess
air ratio in the ejected gas from the combustion plate
becomes partly below 1, resulting in incomplete combus-
tion accompanied by an increase in CO concentration.
Further, when the excess air ratio in the premixed gas
was increased by decreasing the input, flame lifting was
likely to occur. As a result, the CO concentration in-
creased as a result of contact of the flames with the heat
exchanger before the flames finish the combustion reac-
tion. As can be seen from FIG. 5, when the input was
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increased (the excess air ratio was decreased), there
was no remarkable difference in CO concentration be-
tween the product of this invention and the comparison
product. However, when the input was decreased (the
excess air ratio was increased), the CO concentration of
the product of this invention was largely decreased as
compared with the comparison product. It can be seen
from this fact that, by providing the combustion plate with
the outside flame holes 3b’, the flame lifting can be ef-
fectively prevented even in case the excess air ratio  in
the premixed gases is high.
[0029] Description has so far been made of an embod-
iment of this invention with reference to the figures. How-
ever, this invention is not limited thereto. For example,
although in the above-mentioned embodiment the col-
lective flame-hole portions 32 were made into rhombus
in shape, the shape may be square or triangle which is
other than rhombus. Further, the diameter of the outside
flame holes 3b’ may be different from that of the flame
holes 3b in the collective flame-hole portions 32.

EXPLANATION OF REFERENCE MARKS

[0030]

3 combustion plate
3a plate main body
3b flame hole
3b’ outside flame hole
31 non-flame-hole portion
32 collective flame-hole portion
P center distance (or spacing), in the longitudinal di-

rection of the non-flame-hole portion, between the
flame holes to be formed in the collective flame-
hole portion

P’ center distance (or spacing), in the longitudinal di-
rection of the non-flame-hole portion, between the
outer flame holes

T isosceles triangle

Claims

1. A combustion plate for use in a totally aerated com-
bustion burner in which a ceramic plate body has
formed therein a multiplicity of flame holes for eject-
ing a premixed gas,
wherein the plate body is provided, in a lattice shape,
with non-flame-hole portions having no flame holes
therein, each of such regions of the plate body as
are enclosed by the non-flame-hole portions consti-
tuting a collective flame-hole portion having formed
therein a plurality of flame holes,
characterized in that, along each of such sides of
the non-flame-hole portions as are adjacent to each
of the collective flame-hole portions, flame holes are
formed at a predetermined spacing therebetween in
a longitudinal direction of the non-flame-hole por-

tions, the predetermined spacing being set to be
greater than a spacing, in the longitudinal direction
of the non-flame-hole portions, between adjoining
flame holes formed in the collective flame-hole por-
tions.

2. The combustion plate as set forth in claim 1, wherein
setting is made to meet a condition P’ ^ 2P, where
P is a center distance, in a direction parallel to the
longitudinal direction of the non-flame-hole portions,
of flame holes formed in the collective flame-hole
portions and where P’ is a center distance, in the
longitudinal direction of the non-flame-hole portions,
of flame holes formed along each of the sides of the
non-flame-hole portions.

3. The combustion plate as set forth in claim 1 or 2,
wherein, provided that the flame holes formed along
each of the sides of the non-frame-hole portions are
defined as outside flame holes, outside flame holes
along one width side of the non-flame-hole portions
and outside flame holes along the other width side
thereof are disposed at a positional shifting from
each other in the longitudinal direction of the non-
flame-hole portions.

4. The combustion plate as set forth in claim 3, wherein
at a top of an isosceles triangle having a base formed
by a line connecting the centers of adjoining two out-
side flame holes along each of the width sides of the
non-flame-hole portions, there is positioned a center
of an outside flame hole along the other width side
of the non-flame-hole portions.

9 10 



EP 2 682 676 A1

7



EP 2 682 676 A1

8



EP 2 682 676 A1

9



EP 2 682 676 A1

10



EP 2 682 676 A1

11



EP 2 682 676 A1

12



EP 2 682 676 A1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 11351522 A [0005]


	bibliography
	description
	claims
	drawings
	search report

